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Abstract:  The significance of spontaneous plants for the populations of two exotic parasitoids, 
Semielacher petiolatus (Girault) and Citrostichus phyllocnistoides (Narayanan), was investigated in 
five Sicilian citrus groves. Both species were obtained from two herbs typically growing beneath the 
citrus trees in the period of scarce availability of the target host, the citrus leafminer Phyllocnistis 
citrella  Stainton.  S. petiolatus  was reared from  Cosmopterix pulcherimella  Chambers, a specific 
leafminer on Parietaria diffusa M. et K., while C. phyllocnistoides was reared from the same species 
and from a Liriomyza species associated to Mercurialis annua L. These last two host records are new 
and further broaden the known host range of these parasitoids, previously considered as specialists. 
Thus, natural vegetation diversity enhances the survival and maintenance of  S. petiolatus  and  C. 
phyllocnistoides  in citrus agroecosystems providing them with alternative hosts. Moreover, the 
incidence of parasitism of the two exotic parasitoids on non-target hosts was so low that a negative 
impact both on native leafminers and autochthonous parasitoid populations can be excluded.
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Introduction
Vegetation diversity in agroecosystems is considered the most important source of natural 
enemies (Altieri, 1991; Altieri et al., 2003; Rossing et al., 2003 and references therein; Gurr 
et al., 2004) and its function is believed to be more significant for generalist species than for 
specialists (Coll & Bottrell, 1996; Tscharntke et al., 2002). Therefore, we started to study the 
significance of spontaneous plants for the populations of Semielacher petiolatus (Girault) and 
Citrostichus phyllocnistoides  (Narayanan), two exotic Eulophid parasitoids of the citrus 
leafminer  Phyllocnistis citrella  Stainton. Both species were largely used in inoculative 
releases against  P. citrella in many Mediterranean countries and are considered the most 
effective biological control agents of this pest (Schauff et al., 1998; Garcia-Mari, 2003 and 
references therein; Garcia-Mari et al., 2004). The aim of this study was mainly to investigate 
whether natural vegetation diversity could enhance the survival and maintenance of the 
populations of these two exotic parasitoids in citrus agroecosystems, especially when the 
target host species in the crop is scarce.
 
Materials and methods
Samplings were carried out from July 2002 to July 2003 every 15 days in five Sicilian citrus 
groves: Parco d’Orleans, S. Flavia and Zucco in the province of Palermo, and Ribera and 
Menfi in the province of Agrigento: at each site 50 shoots of citrus plants were gathered to 
study the parasitization trend on P. citrella. At the same time samples of spontaneous plants 
109with mines were collected in and around the citrus groves. For every site the infestation level 
of the citrus leafminer was evaluated by counting the number of larvae on 20 young leaves 
being 3-5 cm long (Caleca et al., 1996; Caleca et al., 1998). Leaves with mines both of citrus 
and spontaneous plants were placed separately into Petri dishes on wet paper and stored in an 
air-conditioned room (25°C, 70% r.h. and L14:D10) till the emergence of the leafminers and 
relating parasitoids. Each specimen was then mounted, labelled and identified. Parasitization 
has been calculated as the ratio between the emerged parasitoids and the total emerged 
insects.
Results and discussion
In many Mediterranean countries exotic parasitoids displaced native species in the control of 
P. citrella on citrus plants (Garcia-Mari, 2003 and references therein; Garcia-Mari et al., 
2004), while in Sicily the contribution of autochthonous species has always been rather low 
(9-10% average parasitization: Caleca  et al., 1996; Caleca et al., 1998). In this study C. 
phyllocnistoides and S. petiolatus fully prevailed over native parasitoids (96 vs. 4%) during 
the whole summer 2002, the latter being mainly represented by Cirrospilus pictus (Nees) 
(Hymenoptera, Eulophidae) (3.4%). Neither  C. phyllocnistoides  nor  S. petiolatus  were 
obtained from any of the alternative hosts reared from 19 native plant species collected during 
summer 2002, even if they hosted a large community of parasitoids, mostly belonging to 
Eulophidae (83.6%).
In four out of five citrus groves the two exotic species alternated with each other: S. 
petiolatus  dominated in the first half of the season (max.: 55.1% in mid July), while  C. 
phyllocnistoides prevailed from the end of July onwards (max.: 72.1% in mid September) 
(Fig. 1, on the left). Only in one citrus grove S. petiolatus was very rare (max.: 1.1%), but, 
despite of this, C. phyllocnistoides showed the same parasitization pattern as in the four other 
citrus groves: very low in the beginning of the infestation (5.3%) and gradually increasing 
from August onwards (max.: 81.3% in mid September) (Fig. 1, on the right).
Figure 1. Parasitization trend on P. citrella in four Sicilian citrus groves where both exotic 
species were abundant (on the left) and in one citrus grove where S. petiolatus was rare (on 
the right) in summer 2002. 
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sP. citrella infestation reached the maximum in July 2002 (5.1 larvae/leaf), decreasing 
from this point on and touching its minimum (0 larvae/leaf) from March 2003 onwards (Fig. 
2). During the same period 19 spontaneous plant species, partially overlapping those found in 
the previous season, were collected. In June 2003 S. petiolatus was reared from Cosmopterix 
pulcherimella Chambers, leafminer on Parietaria diffusa M. et K., while C. phyllocnistoides 
was reared from the same species and from a Liriomyza species associated to Mercurialis 
annua L., these last two host records being new. Thus, C. phyllocnistoides and S. petiolatus 
found refuge on spontaneous vegetation in the period of scarce availability of P. citrella 
larvae on citrus plants (Fig. 2).
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Figure 2. P. citrella infestation trend from summer 2002 to summer 2003 in five Sicilian 
citrus groves. 
Our findings further broaden the known host range of the two exotic species (Massa & 
Rizzo, 2000; Massa  et al.,  2001; Lo Duca  et al.,  2002), which are considered specific 
antagonists of the citrus leafminer (Bouček, 1988; Schauff et al., 1998; Garcia-Mari et al., 
2004). All the recorded alternative hosts can be considered “indifferent” to cultivated plants, 
being related to a single plant genus or species, which enhances their role as a reservoir of 
natural enemies.
The incidence of parasitism of S. petiolatus and C. phyllocnistoides on their relative non-
target host was, however, so low (in this study: 2.8% for S. petiolatus on C. pulcherimella, 
and  8.3%   and  3.3%   for  C.   phyllocnistoides  on  C.   pulcherimella  and  Liriomyza  sp., 
respectively)  that any detrimental effect both on native leafminers and autochthonous 
parasitoid populations can be excluded. 
On the basis of our results we could point out that:
the   maintenance   of   natural   vegetation   diversity   in   citrus   agroecosystems   sustains 
populations of exotic parasitoids providing them with alternative hosts, which allow them to 
go through the period of scarce availability of the target pest; 
this “support “ effect is, as expectable (Tscharntke  et al., 2002), more profitable for 
species with a larger ecological spectrum like  S. petiolatus, which can probably move 
earlier into the crop also thanks to larger populations on spontaneous vegetation;
a useful parameter to assess non-target effects of biological control agents is likely to be 
their incidence on populations of non-target species, more than the width of host range.
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